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(54) POROUS CHANNEL CHROMATOGRAPHY DEVICE 

(57) An apparatus lor chromatography using a car- 
rier, by using a porous channel formed on a substrate by 
electrolytic etching as a separation tube, it is intended to 
miniaturize the separation tube so that the entire appa- 
ratus may be made miniaturized and the required sam- 
ple amount may be minimized. 
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Description 

v 

TECHNICAL FIELD 

The present invention relates to an apparatus for 
porous channel chromatography apparatus. 

BACKGROUND ART 

In a conventional apparatus for liquid chromatogra- 
phy using a carrier, a molecular solution is passed 
through a stainless steel tube (i.e., separation tube) 
filled with/a carrier such as Sephadex, and the separa- 
tion and the analysis of each component are effected 
based on the difference in retention times thereof. In 
such an apparatus, however, when a separation tube is 
intended to be made small to minimize the required 
sample amount, it is difficult to fill it with carrier powder. 
Particularly, if a lithography technique is used, a tube 
having a diameter of around 0.1 mm is relatively easily 
produced. However, it is almost impossible to uniformly 
fill a carrier in this tube after producing the same. This 
has been the most serious problem in miniaturizing the 
size of the separation tube. 

DISCLOSURE OF THE INVENTION 

Accordingly, the object of the present invention is to 
eliminate the above-mentioned problem in the art and to 
provide an apparatus for chromatography having a 
micro-separation tube as a separation column so that 
the apparatus can be made small, the required sample 
amount can be minimized, and a high sensitivity can be 
obtained. 

In accordance with the present invention, there is 
provided an apparatus for chromatography character- 
ized in that a channel comprising a porous material is 
formed on a substrate and the channel is utilized as a 
separation column. 

BRIEF EXPLANATION OF THE DRAWINGS 

The present invention will be explained in further 
detail with reference to the drawings. In the attached 
drawings, Fig. 1 is a sectional view showing an example 
of an apparatus for porous channel chromatography, 
and Fig. 2 is a plan view of an example of a pattern for 
a separation tube of the apparatus for a porous channel 
chromatography apparatus. 

BEST MODE FOR CARRYING OUT THE INVENTION 

In the apparatus for chromatography according to 
the present invention, carrier powder is not filled after 
producing a separation tube, but a channel comprising ss 
a porous material is formed on a substrate, which is 
used as a separation tube (or column). Accordingly, an 
apparatus for chromatography having a micro-separa- 
tion column can be realized, so that it becomes possible 



to reduce the size of the entire apparatus, to minimize 
the required sample amount and increase the sensitiv- 
ity- 



Examples of the present invention will be illustrated 
in detail by referring to, but is by no means limited to, 
Figs. 1 and 2. 

Fig. 1 shows a sectional view of one example of the 
present invention. For example, on a silicone substrate 

1 , a porous channel 2 is formed by means of electrolytic 
etching. As a method of forming a porous channel, 
according to an ordinary method, for example, a method 
comprising coating a resist on a silicone substrate 1, 
then removing the resist at a portion where a channel is 
to be formed by means of a lithography technique, and 
thereafter, etching the silicone substrate 1, while apply- 
ing a voltage thereto while entirely immersed in an 
aqueous hydrofluoric acid solution (i.e., electrolytic 
etching). 

It should be noted, however, that, instead of the sil- 
icone substrate, substrates such as metallic substrates, 
for example, aluminum also can be used. 

On the upper surface of the silicone substrate 1 
having the porous channel 2 formed thereon as men- 
tioned above, an adhesive layer 3 (e.g., a silicone rub- 
ber adhesive) is coated for sealing, then a cover 4 such 
as a glass plate is adhered thereon. When a sample 
solution is introduced from an inlet 5 of the apparatus for 
chromatography having such a construction in the direc- 
tion shown by the arrow, porous layer 2 functions as a 
separation earner so that the components of the sample 
solution flows out from an outlet 6 after staying for a time 
therein corresponding to the molecular weights thereof 
in the direction shown by the arrow. Thus, the chroma- 
tography apparatus according to the present invention 
can be provided with a valve, ramifying and mixing unit; 
etc. as in a conventional apparatus for chromatography. 
If a detector is further provided on the outlet side, the 
apparatus can be used as an analyzer. On the other 
hand, if a sample flowing out as determined by its reten- 
tion time is dispensed, it can be used as a separation 
apparatus. 

Fig. 2 shows an example of a separation tube pat- 
tern of an apparatus for porous channel chromatogra- 
phy according to the present invention. As shown in Fig. 

2, by turning a channel pattern or making the same in 
the spiral form, a long separation tube 8 can be formed 
on one piece of a substrate 7. This separation tube 8 is 
not produced by filling powder therein, but is produced 
at once by etching. Thus, the filling of a carrier does not 
become difficult due to the long length of the separation 
tube 8. In Fig. 2, numbers 9 and 10 show the inlet and 
outlet of a sample solution flowing in the direction 
shown by the arrows. 

As mentioned hereinabove, according to the 
present invention, since a porous channel is directly 
formed on a substrate, which is used as a separation 
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tube, a micro-separation tube can be readily produced 
so that an entire apparatus for chromatography can be 
miniaturized, a required sample amount can be mini- 
mized and the apparatus can be highly sensitive. 

5 

List of Reference Numbers 

1 Substrate 

2 Porous channel 

3 Adhesive layer 10 

4 Cover 

5 Inlet 

6 Outlet 

Claims is 

1. An apparatus for chromatography comprising a 
channel comprising a porous material formed on a 
substrate as a separation column. 

20 

2. An apparatus for chromatography as claimed in 
claim 1, wherein the porous channel is formed by 
etching. 

3. An apparatus for chromatography as claimed in 2$ 
claim 1, wherein the porous channel is produced by 
means of a lithography technique. 

4. An apparatus for chromatography as claimed in 
claim 1 , wherein a silicone substrate is used as the 30 
substrate and the porous channel is produced by 
electrolytic etching. 

5. An apparatus for chromatography as claimed in 
claim 1 , wherein a separation column, a detector, a 35 
valve other devices and are integrated on the sub- 
strate. 

6. An apparatus for chromatography as claimed in 
claim 1, wherein a material causing an electrolytic 40 
etching only with light irradiation is used as the sub- 
strate and a porous channel pattern is formed by 
irradiation of an optical pattern. 

45 
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